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(57)Abstract: M 

PURPOSE: To provide a dicing method for splitting a semiconductor wafer into a 
plurality of chips and the dicing device. 

CONSTITUTION: A semiconductor wafer dicing technique, which cuts a 
semiconductor wafer 1 into each individual device, comprises a step of forming a 
protective film 2 on the wafer 1, a step of cutting the wafer 1 by a dicing blade, a 
step of etching chemically cut surfaces 3-1 of cut chips 3 and a step of removing 
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Japanese Laid-Open Patent Application No. 161665/1995 
(Tokukaihei 7-161665) (Published on June 23, 1995) 

(A) Relevance to claim 

The following is a translation of passages related to 
claim 1 of the present invention. 

(B) Translation of the relevant passages 
[EMBODIMENTS] 

(Embodiment 1) Fig. 1 is an explanatory drawing that 
shows processes of the present invention; and Fig. 1(a) 
shows a process for forming a protective film, Fig. 1(b) 
shows a process for cutting a semiconductor wafer, Fig. 
1 (c) shows a process for etching the cut face of a chip, 
and Fig. 1(d) shows a process for removing the protective 
film. Fig. 2 is a schematic view that shows the structure 
of a dicing device, and Fig. 3 is a plan view that shows 
the surface of a semiconductor wafer that is to be cut. 
[0010] (Process for forming a protective layer) Novolak 
resin is dropped onto the surface of the semiconductor 
wafer 1 so that this is rotated within the horizontal face 
so as to form a protective layer 2 . The resin is used for 
protecting the semiconductor device circuit, and is 
transparent so as to allow confirmation of lines that 
indicate a dicing area. 
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[0011] (Process for cutting a semiconductor wafer) As 
illustrated in Fig. 2, a dicing blade 12 is provided as a 
cutting means for cutting the semiconductor wafer 1, and a 
wafer fixing table 13 is provided as a wafer fixing means 
for securing the semiconductor wafer 1 . The dicing blade 
12 is attached to the main shaft 16 of a main shaft head 
15 that is supported by a supporting column 14 . The 
supporting column 14 is vertically secured to a head 17 
having a fixed structure, and the main shaft head 15 is 
allowed to move up and down in the vertical direction 
along the supporting column 14. Here, the main shaft 16 
extends in the horizontal direction, and is rotated at a 
high speed. 

[0012] Here, the wafer fixing table 13, which is attached 
to the upper surface of the head 17, is allowed to move 
straight along two axes that are orthogonal to each other 
in horizontal directions. Moreover, the upper surface of 
the wafer fixing table 13 forms a horizontal wafer 
securing face 18 so that the face 18 is allowed to rotate 
in forward and reverse directions centered on an axis line 
in the vertical direction. The semiconductor wafer 1 is 
secured onto the wafer securing face 18 by means of vacuum 
suction, preferably in a state where it is affixed to the 
dicing tape 19 . 

[0013] Moreover, the dicing device 10 of the present 
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embodiment is provided with a CCD camera 20 that is an 
image pick-up means for picking up an image of the surface 
of the semiconductor wafer 1, at a lower portion of the 
main shaft head 16 . The CCD camera 20 is capable of 
picking up an image of an area adjacent to the dicing 
blade 12. Here, the CCD camera 20 is connected to a 
computer 22 serving as an image-processing means through 
an A/D converter 21. Analog information of an image, 
picked up by the CCD camera 20, is digitized by the A/D 
converter 21, and then inputted to the computer 22. The 
computer 22 carries out an image -processing operation on 
the inputted image information in accordance with a 
suitable algorithm so that the position of a cut line can 
be detected. The positional information of the cut line 
detected by the computer 22 is inputted to a controller 
(control means) 23 that controls the rotation of the 
dicing blade 12 , the up and down movements of the main 
shaft head 15 and the movement in the horizontal direction 
of the wafer securing table 13; thus, the semiconductor 
wafer 1 is cut along the corresponding cut line. With 
this device, the semiconductor wafer 1, controlled by the 
controller 23, is automatically cut along the center line 
of a scribe line S, and divided into a plurality of chips 
3 . 

[0014] (Process for chemically etching the cut face of a 
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chip) When a semiconductor wafer is cut by the dicing 
blade, fine irregularities occur on the cut face 3-1, and 
machining distortions also occur thereon. Upon dicer 
test, cracks occur from these irregularities, and these 
cracks are developed by the machining distortions. 
Therefore, the chip 3 after the dicing process is immersed 
in an etchant 4 so that the machining-af f ected layer is 
removed so as to form a smooth surface. 

[0015] With respect to the etchant, a sulf uric - acid-based 
solution (H 2 S0 4 + H 2 0 + H 2 0) or an ammonia-based solution 

(NH 4 0H + H 2 0 2 + H 2 0) is preferably used. Upon application 
of these solutions, the etching rate is virtually set to 1 
/im/min, in which the affected layer can be removed in five 
minutes . 

[0016] (Process for removing a protective film) The chip 
3, cut as described above, is immersed in a solvent 5 such 
as acetone, and washed so that the protective film 2, 
which serves as resist, is removed. 

[0017] In accordance with the above-mentioned processes, a 
wafer , made of GaAs , having a diameter of 3 inches is cut 
so as to form chips of 2 mm x 2 mm. These chips were 
secured onto a substrate with a bonding agent, and this 
was subjected to a shearing test. As a result, any of 
these chips were separated at a load of 8 kg, thereby 
indicating stable shearing strength. In contrast, the 
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same test was carried out on chips that had not been 
subjected to etching after the dicing process, and many of 
these had cracks at a shearing force of 4 to 5 kg. 
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